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INTEGRATED GUIDANCE FOR
SHELTER MANAGEMENT

This document is one in a series of three volumes
designed to aid the shelter manager in meeting his
responsibilities in peacetime and, should the need
occur, under emergency conditions.

What binds these documents into a unified package
is a concept of shelter management. This concept
holds that every shelter manager must prepare him-
self, through training, and must prepare his shelter
facility, through planning, to meet any situation re-
quiring the use of the shelter, In addition, the concept
holds that the in-shelter performance of the manager
will improve if he is provided with guidance materials

to support his decision making, no matter how well
trained he may be.

Training, planning, and in-shelter guidance, there-
fore, are viewed as three key features of a shelter
management program, and each is represented by a
separate volume in the Integrated Guidance for
Shelter Management series.

Each document in the set stands as a complete
work that can be read and applied independently of
the others. However, each volume contains technical
information that will not be found in the others. For
example, the subject of food is treated in a different
fashion in each volume, The training document dis-
cusses background factors and management considera-
tions in shelter feeding. The planning guide em-
phasizes pre-occupancy procedures for establishing
a feeding capability in the shelter, The guide for in-
shelter use presents a priority-ordered listing of
management actions pertaining to shelter feeding.
This illustration suggests that, for a shelter manager
to derive maximum benefit from the guidance mate-~
rials, he should consider the document as an integrated
package. When the reader approaches the documents
as a unified set, the volume numbers reflect the
optimum order in which they should be read.

Volume I, Introduction to Shelter Management, has
been designed as a training text. It provides an
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overview of the scope and nature of the shelter man-
ager's duties and responsibilities. The text emphasizes
general management principles and considerations,
rather than specific operational procedures. This
enhances its utility as an introduction to the topic of
shelter management.

Volume II in this set of documaents is entitled
Planning a Group Shelter. It deals with the peacetime
responsibilities of the shelter manager which focus
upon the achievernent and maintenance of a state of
operational readinees of a shelter facility. The plane
ning guide discusses the principal factors that must
be considered in planning and developing a group
shelter, It also identifies methods for meeting the
requirements associated with these factors, and pre-
sents specific information that would permit the
shelter manager to select methods appropriate to
his needs.

The Shelter Manager's Guide, the last volume in
the series, has been developed for use during the
period of shelter occupancy. This means that the
content, as well as its organization and presentation,
has been designed fcr optimum usefulness under
emergency conditions, The Guide lists priority-
ordered management actions and decisicns, arranged
according to the phases of a shelter stay.

The selection and recruitment of shelter managers
is another key aspect of the shelter management
program. Guidance in this area is more appropriately
used by those responsible for obtaining shelter man-

- agers than by the managers themselves. For this

reason, a fourth published guide entitled Selection
and Recruitment of Shelter Managers, has not been
included in this unified package. The Selection and
Recruitment Guide, however, is available through the
same channels through which the ather guidance
documents have been obtained.
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I. INTRODUCTION

THE SHELTER PLAN

The current national shelter program calls for the
designation of adequate shelter areas in existing
buildings and the stocking of these areas with food,
water, medical and sanitation supplies, and radio-
logical monitoring equipment. A great variety of
additional resources are available within these struc-
tures which may be applied to the task of shelter
livirg, The effective use of all available resources,
however, depznds upon careful shelter planning prior
to an attack. This planning should result in a written
statement regarding the anticipated way of accom-
plishing each shelter function. The statement should
include the physical resources to be utilized for each
method, the procedures for the use of these resources,
and the personnel requirements involved.

A topical outline for a possible shelter plan is
presented in Table I. In most cases, a chapter should
be allocated to each shelter function. A number of
factors must be considered within each function to
assure adequate shelter planning. These factors
comprise the basic units of shelter planning, and
usually will warrant treatment as major headings
within each chapter of the plan.

Usually, a variety of methods are available for
dealing with each factor in shelter planning. To
identify and evaluate those methods in terms of their
apparent utility under the constraints imposed by a
particular planning situation is a primary task in the
development of a shelter plan. Even where funds are
limited or non-existent, adequate planning can lead to
very good use of available resources. For almost
every factor involved in shelter planning, a number of
possible methods are available which will satisfy the
requirements through the use of existing facilities.
These available resources include:

1. The general structure in which a shelter may
be housed.
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Table I
Topical Qutline for a Shelter Plan

Iv,

VIL

VI,

Introduction
A. General Description of Shelter Area
B. Floor Plan of Shelter Area

Shelter Management

A. Organization Chart

B. Management Area

C. Management Facilities

Radiological Protection

A. Assessment of Available Shielding
B. Provision of Additional Shielding
3. Radiological Monitoring

D, Decontamination

Auxiliary Power
A, Types of Equipment
B. Procurement

Maintenance

A. Requirements
B. Facilities

C. Personnel

Temperature and Atmosphere Control
A. Air Exchange

B. Control of Air Temperature

C. Air Furification

Water Supply

A. Amount

B. Provision and Storage
C. Purification

D. Distribution

Food

Procurement

Storage

Preparation

Distribution

Provision of Eating Facilities
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Table 1 (continued)

Lighting

A. General Shelter Lighting
B. High Intensity Lighting
C. Back-Up Lighting

Fire Protection
A. Prevention
B. Detection

C. Suppression

Medical
A. General Medical Area
B. Medical Facilities

Sanitation

Human Waste Disposal

. Garbage and Trash Disposal
. General Shelter Cleanliness
. Personal Hygiene

. Body Disposal

g

moow

Communications
A, Communication Area
B. Equipment

Security

A, Security Area

B. Security Facilities
Sleeping Facilities

A, General Strategy

B. Provision of Sleeping Facilities

Warning and Sheiier Entry
A. Warning Systems

B. Access Routes

C. Shelter Entrances

D. Shelter loading

Non-Operational Activities
Training and Education

. Shelter Service Activities
Physical Fitness Activities
Religious Activities
Recreation
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2. The equipment, tools, and other "hardware"
available within or near the structure.

b e— 3. Food, water, medical supplies, and other pro-
visions available within or near the structure.

! Certain Government-supplied resources also are
’ available at little or no cost. The Federal Marking
and Stocking Program is, of course, the prime
example of such Government aid. Other Federally-
provided resources include both technical consultation
and training programs for shelter managers and
. radiological monitors.

A number of methods for meeting the requirements
associated with a particular planning factor may be
feasible within the scope of available resources. The
key step in shelter planning is to decide upon a specific
method for dealing with each factor. In addition to the
effective use of resources, this decision should be
based on the extent to which a method will meet

- shelter requirements and the ease with which it may
be implemented to bring the shelter system into
operational readiness. An initial statement of the
apparent '"best method" for dealing with each shelter
planning factor should first be presented in a Basic
Shelter Plan. Two samples of such a basic shelter:
plan are included as Appendicies A and B of this
document, Appendix A was developed by the American
Institutes for Research to serve as an example of a
basic shelter plan. Appendix B is a basic shelter
plan developed by a local civil defense director for a
real shelter. Editorial changes have been made in
the actual plan to correct grammatical and stylistic
errors. Whenever possible, the authors' words were
used and the content was never changed. In addition
to the editorial changes, sections dealing with shelter
management, non-operational activities, lighting,

_ security, and shelter maintenance were added to the
™ plan,

| - Once the basic shelter plan has been prepared,
the planner may begin to implement each method,
thereby bringing his shelter to a state of operational
readiness. This implementation may include the

¢ modification and/or construction of facilities, the
4
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procurement and installation of supplies and equip-
ment, the specification of operation and maintenance
procedures, and the selection, recruitment, and
training of necessary personnel. At times it may be
necessary to alter, or even abandon, a particular
method because it is found that certain resources are -—
not available, personnel cannot be trained, etc. Such :
instances should be rare if the basic shelter plan is
well thought out. I they occur, however, another
method must be selected and implemented. As each
method is implemented and the shelter approaches a
state of operational readiness, the basic shelter plan
should be revised accordingly. The final version’of
the plan, which might then be termed an operational
plan, will reflect a state of actual readiness as
opposed to planned readiness.

PURPOSE OF THE GUIDE
The purpose of this planning guide is:

1. To specify the principal factors which must be
considered in planning and developing a shelter
area within an existing structure,

2. To identify possible methods for meeting the
various requirements associated with each of
these factors.

3. To present sufficient information to permic the
selection of specific methods for meeting each
shelter requirement according to the needs and
opportunities of a particular situation.

The implications of both implementation and shelter
use of a particular method are presented where
appropriate for use in basic planning. In certain
cases, however, the actual implementation or use of
a method may require technical guidance beyond the
information contained in this document. Other docu-
ments, referenced in this report, are available as a
source of such guidance. Thus, the guide, Planning a
Group Shelter, should serve as the primary reference
for the preparation of a basic shelter plan and as a
useful secondary reference for the implementation of ,
the plan, _ -
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NATURE OF THE GUIDE

Chapter 1I of this document deals with the organi-
zation of shelter management. This subject is dis-
cussed early in the planning guide because it is
important to every shelter function and because the
shelter management staff has a potential role in
planning for the shelter.

Each of the remaining chapters of the guide deals
with a general shelter function. Each chapter first
provides information concerning the origin of the
problems within a given area and the implications
which they pose for shelter operations. The baluance
of each chapter identifies the major planning factors
within each area and specifies the requirements for
each planning factor. Specific methods are then
presented for dealing with the planning factor under
consideration. The information provided to facilitate
decisions on the best method for a particular shelter
situation includes:

1. The required equipment and facilities, including
a description, the relative cost, and peacetime
uses.

2. The conversion procedures, including the pro-
curement and installation or modification.

3. The maintenance requirements.
4. The personnel and training requirements.
5. The general effectiveness of the method.

6. The potential user-acceptance and necessary
orientation.

7. The technical references.

Some of this information may apply to all of the
methods dealing with a particular factor. For example,
specific training requirements exist for radiological
monitors, regardless of the method used. In such
cases, this information is presented as general infor-
mation prior to the presentation of specific methods.

6




Finally, the peacetime or Government-supplied
facilities will not always be available to meet every
shelter need. This guide, therefore, discusses some
methods involving equipment that can be bought or
constructed specifically for use in the shelter. Pro-
vided also are recommendations and references
regarding the available information about the selec-
tion and procurement of these items.

USE OF THE GUIDE

The development of a basic shelter plan should be
initiated as soon as possible following the designation
of a particular area as a fallout shelter. A shelter
manager, of course, should be selected as soon as
a structure is marked and possibly even before it
is stocked with OCD supplies, The preparation of
an operational plan should be the responsibility
of this shelter manager. Shelter management train-
ing is strongly recornmended as a prerequisite for
the use of the planning guide., The training document,
Introduction to Shelter Management (Bend & Collins,
1965), provides the necessary background material
for shelter planning,

In small shelters a basic shelter plan probably
can be prepared by the shelter manager, possibly
with the help of his immediate deputy. Planning for
large shelters, however, may be quite complex., In
this case it may be desirable for the service deputies,
and perhaps even some team heads (i.e., food,
medical, radiological, etc.), to participate in shelter
planning for their particular area of responsibility
(See Chapter II). In any case, if the shelter cadre is
selected prior to shelter entry, as is recommended
for large shelters, it would be advisable to at least
make the basic shelter plan available to them for
their comments,

The importance of a written plan cannot be over-
stressed. This offers the following advantages:

1. It assures that all aspects of shelter nlanning
are considered.
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2. It provides an opportunity for interested parties
to review each method.

3. It assures the continuity of shelter management

. — by providing a permancat record of the shelter
- ' - plan,

4. It establishes confidence on the part of the
public who may use the shelter by reassuring
themn that there is a plan for their survival,
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Il. SHELTER MANAGEMENT

SELECTION OF A MANAGEMENT CADRE

The need for shelter management as an essential
part of any shelter system has been emphasized ina
number of documents concerning the National shelter
program (OCD, 1963; Bend & Collins, 1965). The com-
plexity of the shelter management job is evident to
those who have received training in this area.

The selection of a management cadre is desirable
as an early step in shelter planning for two principal
reasons. First, the effective use of shelter facilities
will require decisive and active management of the
shelter from the very outset of any emergency. This
management will be available only if key individuals
are selected and trained prior to an attack. Secondly,
it may be desirable for those who will be responsible
for shelter operation during an emergency to par-
ticipate in shelter planning., This fact has already
been stressed in the discussion on how to use this
guide.

The selection and recruitment of the management
cadre can be a complex task. Guidance for this pro-
cess caa be found in the document, Selection and
Recruitment of Shelter Managers (Smith & Jeffreys,
1965). Shelter management training shouid be avail-
able through your local civil defense organization.

DEVELOPING THE MANAGEMENT ORGANIZATION

The nature of a shelter management organization
is discussed in manager training documents (Bend &
Collins, 1965) and in guidance materials for in-shelter
management (Brandegee & Bend, 1964). The specific
structure of the community organization may vary in
both the size and number of units according to such
factors as the size and configuration of the shelter,
the potential number of shelterees, and the probable
characteristics of the shelter population (Bend, et al.,
1963). A sample organization chart for 300 people

9
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is presented in Figure 1 and one for 5,000 people
is presented in Figure 2.

As in any organization chart, an attempt is alwayn
made to define each block of responsibility according

.. to functional similarity. Thus, the deputy for opera-

tional services, for example, is responsible for
medicine and sanitation, two functionally related areas,
rather than medicine and communications, which
involve entirely different skills and knowledges.

When the planner considers the specific people who

‘are available to him, as well as the particular char-
'acteristics of his shelter, he may wish to modify the

sample organization. For example, if a highly quali-
fied M.D. is available as a member of the shelter
staff, it might be appropriate to create the position
of deputy for health services to which the medical
and sanitation tcams are responsible, while retaining
a deputy for operational services who is responsible
for food, water, and security., By the same token, a
shelter with outstanding mechanical facilities such as
auxiliary power, ventilation, and air-conditioning may
create a need to place equipment operation and
maintenance at the deputy rather than team level in
the organizational chart. The important factor is to
see that all of the jobs which are necessary to meet
the objectives of a shelter system are accounted for.

RESPONSIBILITIES OF THE SHELTER PLANNER

It is the responsibility of the shelter planner to
assure that:

1. The management staff is organized in the man-
ner most compatible with the needs of his
particular shelter.

2. All management personnel receive the proper
training.

3. In-shelter duties are clearly defined for his
particular shelter,

4. Full use is made of avaxlable management
personnel during shelter planmng.

10
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MANAGEMENT AREA

All shelters should have an area set aside for the
use of the management staff. This area should be
used for meetings of the shelter management staff
and the advisory committee.

The shelter management area should be located
near to the communication area and the security area.
This will greatly facilitate control of the shelter
organization. The area should be as isolated as pos-
sible from the rest of the shelter to insure that the
shelter staff will not be continuously interrupted while
carrying out their duties.

MANAGEMENT FACILITIES

Facilities for the management area should include
paper and pens; desks or writing tables; chairs; and
filing cabinets, drawers or romething similar which
can be used for storing shelter records. These
resources are usually part of the existing facilities
in any structure housing a shelter. At least one copy
of the shelter's operational plan should also be stored
in the management area.

Man2gement has to have the necessary information
about the shelterees with which to organize the shelter
efficiently. Also, a permanent record may be needed
of each shelteree to pass along to the appropriate
authorities after shelter exit.

A Shelteree Registration Form serves these func-
tions. It provides management with data on the man-
power resources within the shelter, by indicating the
distribution of skills and talents. Secondly, it iden-
tifies immediate or special problems of particular
shelterees, such as illnesses requiring sustaining
drugs. It provides information which can be used as
a basis for assigning shelterees to shelter community
groups. Finally, it serves as an aid in such recovery
operations as location of lost family members, return
of personal property, and population census.

13
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A 5" x 8" index card is the ideal size and material
for the form. A sample registration card is presented
in Figure 3. ‘ St '

Plans should be made to locate the management
area in a place where these facilities are stored or
in use during peacetime. If this is not possible, the
shelter planner should see that these facilities are
moved to the shelter area upon receipt of an attack
warning. :

14
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" CHAPTER IIl. RADIOLOGICAL PROTECTION

GENERAL INFORMATION

- A primary purpose of a fallout shelter program is
to provide protection against radiological hazards.
Radiological protection is therefore fundamental to
shelter planning, Without the assurance of such pro-

"tection, the other areas of shelter development are
' of httle practxcal value,

Types_ of Sbieldiué |

| _ | Barrier Shielding

Gamma rays can travel many feet through air and

.can be most effectively reduced in intensity by placing

enough mass between the source of radioactive fallout
and the person being shielded to absorb the rays.

- Generally, the more dense the shielding material, the
greater the protection offered. When radiation strikes

a barrier, it may be absorbed and reduced in intensity.
However, if the barrier is not sufficient to absorb it -
all, radiation may pass through the barrier in the
same direction or be scattered in other directions,
Consequently, to be protected from the threat of
radiation by barrier shielding, a person must be
surrounded by that shielding. The degree of protection

depends upon total rr;'au., which is determined by
it

thickness and density of the shield. For example, 20
inches of concrete will provide shielding equivalent
to 30 inches of earth,

Geometric Shielding

Another type of natural protectxon is prcvxded by
distance, or geometric shielding. Exposure is
decreased with an increased distance between the
fallout and the individual. If a person were standing
on a smooth, evenly contaminated test plane, about
50 per cent of the fallout radiation reaching him would
come from a radius within 50 feet of him, and 90 per
cent from within 500 feet. A real surface, such as a
street or lawn, has some degree of roughness which
would reduce the contribution from sources at the
greater distances and, thus, provide some additional
shielding. :
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Protection Foctor

The detailed and systematic appraisal of all such
relevant variables will permit computation of the
minimum protection factor afforded by a potential
shelter area. This term expresses the relative
reduction in the amount of radiation that would be
received by a person in an unprotected location,
compared to the amount he would receive if he were
protected. For example, a completely unprotected
person would be exposed to 40 times more radiation
than a person inside a shelter with a fallout protection
factor of 40 (Office of Civil Defense, 1965, p. 11).

Eight categories of protection factors have been
used in the designation of shelter protection. They
are shown in Figure 3,

The Federal Government is presently stocking
shelters rated two through eight, Within a single
OCD marked facility, there may be shelter spaces of

varying protection categories.

‘ o Category
1 2 3 4 5 é 7 8

Protection
Factor

150-249 | 250-499 | 500

0-391 40-69 100-149 1,000

70-99 1,000

Figure 4. Categories of Protection Factors

MAJOR PLANNING FACTORS

Three major factors which should be considered
in planning for radiological protection are:

1. Assessment of the shielding already available
in the dual-purpose structure.

2. Provision of additional shielding as necessary
or desired.

3. Provision of radiological monitoring capability
within the shelter.

18
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Assessment of Available Shielding

Natere of Available Protection

The concept of dual-purpose shelters is based
upon the fact that existing structures usually provide
some radiation shielding as an inherent part of their
construction. The degree of protection may greatly
vary from one part of the structure to another. This
variation, and the specific level of protection afforded
at any point in the building, will depend on such things
as:

1. Basement areas and/or heavy walls and ceilings
of sufficient density to provide barriers shield-
ing against direct penetration of radiation from
fallout outside the structure,

2. A structural configuration which would provide
geometric shielding by placing the shelterees
in an area distant from the source of radiation.
This type of protection is often afforded by high-
rise structures.

In many cases, the existing shelter will have been
assessed under the Federal Marking and Stocking
Program. I this has nnot been done, the shelter
planner should provide for assessment of the shelter
area prior to planning for other major functions.

In situations where the main shelter area has
already been assessed, the planner may wish to pro-
vide for additional assessment of areas with lower
protection factors near to the shelter which might be
useful for such shelter needs as the storage of used
waste containers, etc.

Approoches to Assessment

The complexity involved in computation of a pro-
tection factor, and the importance of this factor in
shelter planning, necessitate a careful and, if possible,
professional assessment of available protection.

When several potential shelter areas are available,
shelter planners may wish to roughly appraise the
protection afforded by each of these areas in order to
determine whether a more formal survey and other
steps toward development of a shelter are appropriate.

19
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With the use of guidance materials available through'
local, state, or Federal civil defense organizations,
individuals with some training in engineering or -
architectural design should be able to estimate the
radiation protection available within an existing
structure, Such estimates cannot be expected to be
as accurate as those by professionally trained indie
viduals, However, they can be useful at least in
determining general shielding potential and whether
or not a structure should be surveyed more formally
as a possible dual-purpose shelter,

Professional assessment of available radiation
protection may be obtained through request for par-
ticipation in the National survey, use of professional
consultants, and participation in formal training.

Requests for Participation in the National Survey,
Shelter planners 'vho feel that a particular structure
will qualify for the National Marking and Stocking
Program inay request that it be surveyed as part of
the Fallout Shelter Updating Program. This program
will assess the protection of structures missed during
the initial survey, or those which have been newly
constructed or modified since that time. Requests
for consideration in this program should be directed
to local civil defense officials. The survey, conducted
by Government-trained architects and engineers, will
indicate the following: . .

l. Those areas within the dual-purpose structure
which provide adequate radiation protection.
(A protection factor of at ieast 40 is being used
as a basis for designating shelter areas in the
current Federal program).

2. The capacity of the designated shelter areas.

3. Steps which can be taken to provide adequate
protection in other parts of the structure,

Those who request the Government survey should,
of course, be prepared to sign a license permitting
public marking and stocking of all adequately protected
shelter areas with a capacity of more than 50 persons,

Use of Professional Consultants. An increasing
number of architect/engineering firms through
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participation in Government-sponsored courses and
in the shelter-marking program are becoming
familiar with techniques for assessing radiation
shielding. These organizations may be available on
a consulting basis for the development of private
structures. Many of these firms were involved in
the Federal marking program, and may be contacted
through the local civil defense office. Colleges and
universities also are good sources of qualified indi-
vidual consultauts., In all cases, care should be taken
to assure that the consultant is trained and, prefer-
ably, experienced in the specific and unique problems
associated with radiation shielding., A reliable firm
or individual consultant should produce an appraisal
of existing, or potential, radiation shielding equivalent
to that provided by participation in the Federal
Marking and Stocking Program.

Participation in Formal Training. Those respon-
sible for shelter planning may send architect/
engineering personnel to Government-sponsored
courses and develop their own capability for the
assessment of radiation protection. The availability
of such courses should be determined through the
local civil defense office. Identification of shelt>r
areas in this matter does not necessarily involve
participation in the marking and stocking program,
but the assessment of radiation protection should be
quite accurate.

Providing Additional Pretection

Need:
If adequate radiation shielding is not available in
the potential shelter area, it is very important to
provide additional protection to an extent which raises
the protection factor to a satisfactory level.

A protection fa~tor of much more than 40 will be
necessary for shelters in a geographical area for
which particularly large amounts of high radioactive
fallout may be anticipated, such as areas downwind of,
and relatively close to, potential targets. Except for
""hardened" shelters constructed to withstand blast
effects in areas which also may be extremely "hot"
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in terms of radiation, protection factors probably
need not exceed 1,000,

Methods: : ’
In some cases, entire walls may have to be con- -

- structed to provide adequate shielding. Most potential
dual-purpose structures, however, will require
-additional shielding only at certain points around the
shelter area. Windows, doors, and other openings
may reduce the protection factor of an area which is
otherwise well protected by the thickness of its walls
and ceiling. Such openings must be blocked or baffled
with concrete or other dense mater:als to provide
adequate shielding. ' ‘

These steps for providing additional protection
may be taken long before an attack by constructing
permanent baffle walls or by solidly blocking up wall
openings, Another approach is to prepare to quickly
form the additional shielding following an attack
warning by using blocks or other building materials
which have been set aside for that purpose, or which
are always available for some peacetime use.

Inside the shelter, shelterees should be directed
to shield doors, windows, and other exposed areas
with sandbags or earth. If sandbags or earth are not
available, any material which is dense can be used;
for example, bookcases with books on shelves, file
cabinets, and heavy equipment. Elevator shafts can
be blocked by stopping elevators on the floor above
the shelter, ‘

The first approach, that of permanent modification
in advance of an attack warning, has many advantages.
As was pointed out earlier, adequate radiation shield-
ing is fundamental to shelter effectiveness, This pro-
tection must be available when fallout {irst descends
following an attack. The construction of protective
barriers following an attack warning could be quite
time consuming due to:

1. The substantial weight of building materials
dense enough to provide adequate shielding.
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2. The congestion of personnel which can be
anticipated in and around the shelter following
an attack warning,

The need for haste following a warning usually
will necessitate ''dry wall" construction of the
barriers; that is, placing the building materials side-
by-side and on top of one another without the use of
mortar or other adhesive substances. The inherent
instability of such construction makes the erection of
free-standing walls over four feet high extremely
difficult., Such barriers also would be susceptibl> to
collapse in a crowded shelter. In contrast, shieldirg
provided during peacetime can be sturdily constructed
by professional contractors, and the protection factor
of the shelter area formally reassessed when the
modifications are complete.

In most dual-purpose structures, certain wall
openings rmust be retained to meet ventilation require-
ments or permit personnel movement. In such cases,
baffles can be constructed which permit personnel
and air movement but effectively block radiation.

This principle is illustrated in Figure 5.

Peacetime users of a dual-purpose structure may
object to having windows and other openings blocked
or even baffled prior to an attack., Attractive murals
of outdoor scenes can be used to meet this problem
in windowless shelter areas. If such an alternative is
not possible or acceptable, post-warning shielding
may be used. Techniques for facilitating this approach
include the following:

1. Use of floor markings, which can be decorative
in nature, to indicate where barriers should be
erected,

2. Installation of "L' beams at window sills to
support shielding material (Suggs, 1962). These
braces can be used to support window boxes
during peacetime, Figure 6 illustrates this
technique.
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RADIJLOGICAL MONITORING

Due to the critical nature of their tasks, radio-
logical monitoring instruments should be both
accurate and reliable and should be operable after
storage for several years. Remember also that
these instruments could be needed during the recon-
struction stage following an attack, as well as duri
the shelter stay. For this reason, they should per-
form reliably through many weeks of continuous use.
Ratemeters with a range of 0-500 R/hr, such as
the CD V.715 instrument provided by the Federal
Government, are quite adequate for shelter use,
Dosimeters should have a reading range of 0-200
Roentgens in order to provide information within the
range which is critical to man's health and safety,

Procurement of Instruments

Radiological instruments for shelter use will have
to be obtained from the Government or purchased on
the open market. Structures which qualify for the
National Marking and Stocking Program will be pro-
vided with a community shelter radiation kit (CD
V-777-1) in addition to the rest of their shelter pro-
visions, Some dual-purpose shelters may qualify {or
appointment as Federal, state, or local monitoring
stations. At least two trained monitors are required
and four are recommended for each site, Specified
communications facilities and a protection factor of
100 are also required. Each monitoring station is
provided with a radiological defense monitoring set
(CD V-777) suitable for general monitoring and
shelter use.

A number of radiological monitoring instruments
are available commercially. A complete kit, including
at least one ratemeter, dosimeter, and battery-
operated charger, has been purchasable for as little
as $25.00, Local civil defense authorities should be
consulted to confirm the adequacy of any instruments
with which the shelter planner is unfamiliar.

Personnel Requirements

Shelter planners must take into consideration the
importance of the qualified personnel as well as
adequate equipment needed for radiological monitoring.
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Unlike certain other shelter equipment, radiological
monitoring instruments should be used by pre-trained
operators to assure maximum effectiveness in the
shelter situation. Current OCD plans call for three
radiological monitors in each shelter of 50-100
spaces, and five monitors in larger sielters (DOD,
1962). "

Shelter monitors should participate in radiological
monitoring courses which are now given in many
communities. The local civil defense organization
should be contacted to determine when a course may
be available. In large shelters optimum training
would involve at least one person's participation in
the two-week course for Radiological Defense Officers,
and subsequent training (four to five hours) of addi-
tional radiological monitors by the RDO, It is impor-
tant that at least one monitor be assigned to each
‘existing shelter, -

 Decontaomination

Required Facilities
There should be little need for extensive decon-
tamination within most dual-purpose shelters. When
decontamination seems appropriate, simple "dry"
procedures may be employed for personnel decon-
tamination. The only facilities required are combs
or brushes which usually are readily available in any
shelter area. ''Core'" shelters which plan to expand
' following an attack may require larger brushes or
brooms. Such materials which are available for
peacetime use should be stored in or near the shelter
area,

The shelter planner also should take into considera-
tion the need for a decontamination area. If possible,
this area should be separate from the main shelter in
order to avoid disruption of routine shelter activities.

Personnel Requirements

{ ‘ » Persons selected as decontamination personnel for
the shelter should, if possible, receive instruction in
decontamination procedures by a Radiological Defense
Officer or other qualified individuals. ‘

L
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IV. AUXILIARY POWER

GENERAL INFORMATION

Certain shelter equipment may require the sup-
port of some power source. It is almost never
reasonable to assume that municipal power serving
a dual-purpose structure will remain intact following
a nuclear attack. All essential equipment can be
operated on self-contained batteries or powered
manually to meet minimum shelter needs. The
effectiveness of many shelter systems can be sig-
nificantly increased, however, by the support of a
relatively large central power supply.

A major advantage of auxiliary power is the in-
crease in shelter capacity which can be achieved
through the use of electrically-powered forced
ventilation, or even air-conditioning systems. Another
use of auxiliary power is for shelter lighting. It also
may be used ior support of communications and, if
necessary, water pumping. In addition, auxiliary
power may be useful for heating elements used in
the preparation of food, or even refrigeration for
food preservation. Waste disposal facilities, such
as a sump-pump, also may use auxiliary power.
Where completely adequate power facilities are
available, this power may serve other uses, such as
support of special medical facilities or consoles used
in radiological monitoring.

MAJOR PLANNING FACTORS
Type of Equipment

Motor-Driven Generators

For those having them, diesel or gasoline engine-
driven generators offer the greatest emergency
power capability. However, there are many possible
sources of difficulty that must be taken into account
in operating a motor-driven generator in or near the
shelter. Those include:
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Exhaust. If the exhaust system is faulty, the pres-
ence of carbon monoxide from the engine becomes a
real danger. Engine exhaust should be vented, ina
closed system, through pipes or ducts leading outside
the shelter building. Even small leaks in the vent
system could cause serious contamination of the
atmosphere, ‘

Heat. Internal combustion engines generate large
amounts of heat, especially when in continuous opera-
tion. Engines located within the shelter area may
have negative effects on temperature and humidity as
well as the water consumption rate of the shelterees,

Fuel., Fuel, in or near the shelter, constitutes a
continual fire hazard. Extreme caution must be
exercised in all operations involving fuel, and with
smoking in the equipment or fuel storage area. The
hazards associated with storage of fuel for power
equipment give rise to legal, as well as technical,
problems which must be considered during shelter
planning.

Location. In addition to problems of exhaust and
heat, the location of the generator engine has impor-
tant implications for maintenance and repair during
shelter use. Frequently, existing engines will be
located in radio-active "hot'" areas, creating prob-
lems of access by repair personnel in the event of
equipment trouble.

Noise. While not directly related to survivai, the
shelter noise level can have important psychological
effects. Generator engines and auxiliary equipment
may contribute heavily to the general shelter noise
level. Machinery could be especially disturbing
during sleeping hours.

Battery Power

Large, dry cells which are used for emergency
lanterns, portable radios, and other low-power equip-
ment are an important source of power for emergency
lighting and communication equipment. In addition,
these batteries are small enough that a large number
could be supplied without sacrifice of vital shelter
space.

28
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Some of the limitations of battery power are:

Limited power. Batteries could not be used for
total emergency power on a continuous basis because
extended current drains render them ineffective.
Both storage batteries and dry cells require frequent
recovery periods during which some, but never all,
of the expended energy is reacquired. Batteries can
be returned to full strength only by recharging from
another source. Since recharging facilities will not
be generally available, conservative battery use will
be necessary.

Machinery operations. Most machinery that could
be used for shelter purposes is designed for opera-
tion on normal commercial power, i.e., 100-120
volts a.c. Unless large high-current storage batteries
and battery-adapted machinery are available, the use
of batteries for machinery operation will probably
not be possible.

Lighting. Lights, too, will require special adaption
for operation from normal 6 to 12 volt storage bat-
teries. Either special bulbs or transformed current
will be necessary to provide minimal shelter lighting
from storage batteries.

Manual Generators and Equipment

Although this type of capability can offer little
more than battery-strength power, manually-operated
equipment has few of the drawbacks that are inherent
in more comprehensive and powerful machinery.
Even if other equipment is available, the back-up
capability offered by manual equipment should not be
overlooked. Bicycle-type generators, for example,
could supply low-level lighting almost indefinitely.
A similar arrangement for the mechanical operation
of exhaust fans could also be valuable should the
primary system fail.

PROCUREMENT
Auxiliary power may be provided through use of
existing facilities or by direct purchase of power

equipment. Many buildings have auxiliary power
29
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units for use during peacetimé emergencies. In this
case, shelter planners should see that this equipment

'is located within a shielded area and within access of

the shelterees. In addition, this equipment must be
tied into the shelter system. Some firms which use
large vehicles have spare batteries which provide a
limited source of auxiliary power. Under other
circumstances, it may be appropriate to purchase
power equipment. In this case, an engineering expert
usually should be consulted because of: (1) the key
role which auxiliary power may play in shelter
operations, (2) complexity of most auxiliary power
systems, and (3) the unique needs of any particular

‘shelter,

PERSONNEL REQUIREMENTS

In most cases, the use of auxiliary power equip-
ment will require that skilled personnel be appointed
prior to shelter entry to assure adequate operation
of this machinery during the shelter stay. These

- people should also be assigned to the duty of periodic

maintenance checks on this equipment during peace-.
time. This should be done to insure immediate
readiness of the equipment in the event of an
emergency.
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V. MAINTENANCE

GENERAL INFORMATION

Some group fallout shelters will contain equipment
which requires maintenance support. Much of the
equipment which may be provided, such as ventilation
systems, must perform adequately during the entire
shelter stay to assure the health, and often the sur-
vival, of the shelter inhabitants. At the same time,
under conditions of a nuclear attack, the resources
commonly available to maintain and repair many
critical items will not be available on casual demand,
Thus, shelter planners should provide some capa-

bility for essential in-shelter maintenance and repair.

A primary concern in shelter planning, of course,
will be to achieve the highest possible degree of
reliability in shelter equipment and, thus, keep the
need for maintenance and repair to a minimum,
Many equipment items, however, require some pre-
ventive maintenance, such as oiling, adjusting, etc.,
in order to keep them functioning properly. In addi-
tion, even the most reliable equipment is subject to
some chance of failure, particularly when operated
continuously for as long as two weeks following a

storage pariod of perhaps several years. Finally, all

shelter facilities run the risk of being damaged,
either by weapon effects or accidents within the
shelter, itself. Shelter planners must take all three
of these possibilities into consideration when de-
veloping some capability for in-shelter maintenance
and repair.

MAJOR PLANNING FACTORS
Identification of Specific Maintenance Requirements

The variety of tools, test equipment, and other
items available for various maintenance tasks is
virtually endless. Planning for a general and some-
what nebulous shelter maintenance need would be

i expensive and inefficient. Shelter planners should
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carefully identify the maintenance requirements asso-
ciated with each item of shelter equipment. These
data should be used not only in deciding upon the
procurement of various sheiter facilities, but also to
identify the specific maintenance support required
for each shelter item. Shelter planners may also
wish to provide some capability for general repair
and rescue in the event of blast damage to their dual-
purpose structure. The materials which should be
provided for such operations are discussed in Rescue
Skills and Techniques (OCDM, 1959).

S'oéking Essential Tools

The tools needed for shelter maintenance should
be procured and stored in a safe location within the
shelter. Many of the necessary tools may be avail-
able among the maintenance resources of the dual-
purpose structure housing the shelter. The everyday
use of many of these tools, however, may make it
advisable to stock extra items especially for shelter
use. This will be particularly true if only a small
number of relatively inexpensive tools are required.

Stocking and Posting Maintenance Instructions

Clear instructions for both preventive and correc-
tive maintenance should be provided for shelter use.
Basic operating and maintenance instructions should
be posted in plain view on or near the associate equip-
ment. Diagrams, charts, and other aids should be -
provided to reduce the probability of error on the part
of maintenance personnel (Altman, Marchese, &
Marchiando, 1961).

Personnel Requirements

In a few cases, the use of complex shelter equip-
ment will require that skilled personnel be appointed
prior to shelter entry to assure adequate performance
of in-shelter maintenance. Shelter planners must
identify this need and see that it is met.
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Vi. TEMPERATURE AND
ATMOSPHERE CONTROL

GENERAL INFORMATION

Control of the shelter temperature and atmos-
pheric composition can be as vital to survival as
protection from weapon effects. Lack of adequate
control could result in objectionable or dangerous
changes in shelter temperature or atmospheric
quality.

A dangerously high effective temperature is prob-
ably the biggest environmental threat posed by
crowded conditions of shelter living., Effective tem-
perature relates dry-bulb temperature, humidity,
and air movemnent to physiological comfort or dis-
comfort. Effective temperatures from 68° in cold
weather to 789 in warm weather cover the range of
relative comfort (National Research Council, 1960).
Effective ternperatures within the range of 78° to 85°F
can be tolerated by most people for long periods of
time. With effective temperatures higher than 85°F,
heat stress reactions become progressively more
intengse and tolerance time is markedly decreased.

Shelter planning should assure that the oxygen
level of sheiter air can be maintained at A minimum
of 19 per cent, and that the carbon dioxide level can
be kept below two per cent. No amount of detectable
carbon monoxide should be tolerated in the shelter
air (National Research Council, 1960).

MAJOR PLANNING FACTORS

The atmospheric composition and temperature
within a shelter tnay be controlled by one or more of
the following:

1. Air exchange, which usually can be quite effec-
tive in controlling both the atmospheric compo-
sition and the temperature in the shelter,

2. Control of air temperature and humidity, which
can keep the effective temperature of shelter air
at a safe level,
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3. Air purification, which can be effective for
controlling composition of the shelter air.

Careful management of certain shelter activities
may also contribute to the control of temperature
and atmospheric composition. Consideration should
be given to each of these factors during shelter
planning.

Air Exchange

The removal of stale air from the shelter and
introduction of fresh air from the outside is a funda-
mental technique for control of both effective tem=
perature and atmospheric composition. Generally
speaking, air exchange may be accomplished through:
(1) natural ventilation and (2) forced ventilation.

Natural Ventilation :

Natural draft ventilation relies solely on air cir~
culating through open doors and windows, cracks, and
other natural openings in the shelter. The extent and
effectiveness of natural ventilation in any particular
structure will be a function of many things, such as
structural characteristics of the building, prevailing
winds, and even orientation of t